Infrainguinal Arterial Reconstruction: Female Gender as Risk Factor for Outcome  by Eugster, T. et al.
Infrainguinal Arterial Reconstruction: Female Gender as
Risk Factor for Outcome
T. Eugster, L. GuÈ rke, T. Obeid and P. Stierli
Vascular Unit, Kantonsspital Aarau/University of Basle, CH-4031 Basel, Switzerland
Objectives: the effect of gender on the long-term results of infrainguinal arterial reconstruction are poorly investigated.
Methods: all patients undergoing infrainguinal arterial reconstruction with an autogenous vein are as 11 years period was
prospectively evaluated.
Results: four hundred and fifty reconstructions (292 man, 160 women) were performed as on 416 patients. Thirty-day
mortality was 1.1% (n 5). Women were on average older (74 vs 68; p5 0.001) and disease was more advanced (81 vs
68%, p 0.013 with stage of critical ischaemia). Primary (58 vs 61%) and primary assisted patency rates (82 vs 84%) were
comparable. Limb salvage and survival after 60 months were not different. On multivariate analysis age and stage of the
disease were independent variables for patency and survival. Diabetes and gender reached statistical significance as
predictors of limb salvage only.
Conclusion: age and stage of the disease were independent predictors for patency and survival, diabetes and gender for limb
salvage.
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Despite a greater life expectancy (82 years in women,
76 years in men; statistical annual year book of
Switzerland 1996), coronary arterial disease remains
the main cause of death in women.1,2 After successful
infrainguinal arterial reconstruction more than 50%
of all patients die due to cardiac complications.3 The
effect of gender on the long term progress and result
of bypass on patients with peripheral vascular disease
is uncertain.4±6 We therefore analysed our patients to
determine if gender affects the outcome of infraingu-
inal autogenous bypass grafting.
Materials and Methods
All infrainguinal arterial reconstructions with
autogenous veins have been prospectively collected
by our vascular registry programme since October
1988. Up to June 1999 we had performed 452 consecu-
tive infrainguinal arterial reconstructions on 416
patients. The long saphenous vein was our preferred
conduit (Table 1). All vein conduits had valvulotomy
performed under direct vision by an angioscope7Please address all correspondence to: T. Eugster, Vascular
Unit, Kantonsspital Aarau/University of Basle, CH-4031 Basel,
Switzerland.
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All bypasses originated either from the common fem-
oral, deep femoral or superficial femoral artery.
Recorded data included:
 Age at time of operation;
 Perioperative mortality (30 days);
 Stage of the peripheral arterial disease (according to
Fontaine's classification);
 Pre- and post-operative ankle/brachial-Index (ABI);
 Site of the distal anastomosis (above- or below knee
or tibial artery);
 Nature and orientation (reversed, non-reversed or
in situ) of the vein;
 Risk-factors like diabetes mellitus (insulin depen-
dent and non-dependent as one group);
 Amputations (only those above ankle).
All patients were followed up until death, graft
failure, amputation or end of study period. Only
14 patients (3%) were lost for follow-up. Routine out-
patient evaluation including non-invasive laboratory
graft surveillance was scheduled at 3, 6, 9, 12 and
thereafter yearly taking place in our lab.8 Resting
ABI measurements were performed routinely. Colour
flow duplex sonography of the entire graft was
performed before discharge, after 3 months and if
there was a drop in ABI of more than 0.1 or all rights reserved.
Table 1. Demographic data of 452 patients with infrainguinal
arterial reconstruction.
Men Women p-value
n 292 n 160
Diabetics (%) 131 (45) 93 (58) 0.008
Non-diabetics (%) 161 (55) 67 (42)
Median age (range) 70 (16±85) 77 (30±98) 50.001
Stage II 64 (16±85) 73 (30±86) 50.001
Stage III 74 (20±85) 75 (43±98) n.s.
Stage IV 73 (31±85) 78 (50±92) 50.001
Stage of disease (%)
II 92 (32) 30 (19)
III 73 (25) 46 (29) 0.013
IV 127 (52)
Site of distal anastomosis (%)
Above knee 36 (12) 16 (10)
Below knee 89 (30) 48 (30) n.s.
Tibial 167 (58) 96 (60)
Type of vein conduit (%)
Reversed 18 (6) 7 (4) n.s.
Non-reversed 156 (53) 78 (49)
In situ 80 (28) 39 (24)
Arm vein only 12 (4) 9 (6)
Spliced veins 26 (9) 27 (17)
pn.s., difference statistically not significant;According to Fontaine's classification.
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Fig. 1. Primary patency of men vs women. Standard error5 10%.
Numbers indicating grafts at risk.
Table 2. Multivariate analysis (Cox-regression model): Indepen-
dent risk factors affecting primary assisted patency rates after
60 months.
Odds ratio p 95% conf. interval
Age 1.005 0.677 0.983±1.027
Gender 1.068 0.797 0.645±1.769
Diabetes 0.839 0.506 0.500±1.407
Stage 2.271 0.038 1.045±4.938
Table 3. Multivariate analysis (Cox-regression model): indepen-
dent risk factors affecting limb salvage (critical ischaemia only).
Odds ratio p 95% conf. interval
Age 0.998 0.927 0.963±1.034
Gender 2.227 0.049 1.004±4.938
Diabetes 0.293 0.052 0.085±1.008
Stage 0.868 0.771 0.334±2.257
246 T. Eugster et al.recurrence of symptoms. A tripling of peak velocity
denoted a failing graft.9 Graft resources were included
in the life table analysis to produce primary assisted
patency rates. Secondary patency was not calculated
because occluded grafts were not reopened but
replaced.
The result of mean age, diabetes, stage and site of
distal anastomosis were compared in Pearson's Chi2
and log-rank test. Patencies were demonstrated
graphically used the Kaplan±Meier life-table ana-
lysis.9 Multivariate analysis with a Cox-regression
model including age, stage of disease, diabetes and
gender were performed using the stata software
(STATA, Inc, Windows).
Result
The demographic data are listed in Table 1. There
were significantly more diabetic women than men
(58 vs 45%, p 0.008). Both stage of disease and
mean age were more advanced in women. The sites
of distal anastomosis were divided in anastomoses
above knee, below knee or tibial. The orientation of
the graft (in situ, non-reversed or reversed) and the
kind of vein (one piece of greater saphenous vein,
spliced vein segment or arm vein) were recorded,
too. There were no gender differences (Table 1).
Mean follow-up period was 30 months.
Primary patency after 60 month was 58% for
women and 61% for men (pn.s., Fig. 1). PrimaryEur J Vasc Endovasc Surg Vol 24, September 2002assisted patency was 82 and 84%, respectively. There
was no gender difference regarding diabetes mellitus,
mean age and stage of disease in log-rank test. In a
Cox-regression model only stage of disease turned out
to be significant (Table 2).
There was no gender difference in limb salvage
between stages III and IV diseases after 60 months in
either women or men (p 0.189). However, the
results of female patients were worse than their male
counterparts (83 vs 93%). Major amputations had to be
performed in 12% in patients with diabetes and in 4%
in non-diabetic patients (p 0.016).
The influence of gender on the rate of amputations
did reach statistical significance (p 0.049, Table 3),
whereas age, stage of disease (stage III or IV only) and
diabetes were not significant in the Cox model (Table 3).
Thirty-day mortality was equal, 1%. The survival
after 60 months was equal in both gender groups
Table 4. Multivariate analysis (Cox-regression model): indepen-
dent risk factors affecting survival.
Odds ratio p 95% conf. interval
Age 1.043 0.025 1.005±1.082
Gender 1.220 0.502 0.683±2.179
Diabetes 0.692 0.230 0.380±1.262
Stage 3.382 0.034 1.094±10.459
Infrainguinal Arterial Reconstruction 247despite higher female mean age. Five-years survival
after successful infrainguinal reconstruction was 86%
and 80% in women and men, respectively (p 0.414).
In the multivariate analysis with the Cox model
age and stage of disease were independent predicting
factors for survival (Table 4).
Discussion
The principal finding is that female gender adversely
affects limb salvage but not patency of survival in
patients undergoing infrainguinal vein bypass.
Our results do not correspond to those of Magnant4
and Enzler.10 In Magnant's study women were on
average three years older at time of therapy. In our
series women showed symptoms 6 years later than
their male counterparts. Magnant,4 who also com-
pared patients with infrainguinal arterial reconstruc-
tions, found that women had significantly less chance
of survival after operation than men. Our data cannot
confirm these results. Surprisingly, Magnant found
the risk-factor diabetes only to influence the female
gender, whereas in our collective diabetes reduced life
expectancy of both genders negatively.
It is difficult to compare Enzler's study10 with
ours since he compared infrainguinal reconstruction
using different materials as well as endarterectomies
retrospectively. His follow-up was not performed in a
prospective manner. Hence interpretation of his data
should be done cautiously.
Harris et al.5 found identical results between men
and women regarding patency of the graft as well as
limb salvage. Their results are comparable to ours,
except that they did not differentiate between diabetic
and non-diabetic patients. In our study the negative
influence on limb salvage for female gender was stat-
istically significant. Voser et al.11 found in a relatively
small collective (117 men, 56 women) comparable
results and concluded that with an autogenous vein
critical ischaemia could be treated with similar results
in men and women.
Mays et al.12 also showed an identical 3-year
patency rate. However they report a statisticallysignificant higher perioperative mortality in women.
This increased perioperative mortality was due to car-
diac complications and led to a significant lower five
year survival rate in women than in men. Even though
both groups were screened preoperatively with thal-
lium scintigraphy. The authors concluded that women
had preoperative coronary heart disease which could
not be clinically detected. In our collective we were
unable to detect this effect since both perioperative
mortality as well as long-term survival in both
gender groups were not significantly different. Sur-
prisingly, Mays found better survival results in
men with diabetes than in men without. However,
the difference was not statistically significant. Signifi-
cant was the poorer survival rate of women with
diabetes compared to men. Hultgren et al.13 found in
a large retrospective study a lower survival rate for
women. They concluded that the higher age of the
women was responsible for this since in multivariate
analysis increased age was identified as significant
risk factor rather than female sex. In opposition
to our study female sex was not found to increase
amputation rate.
AhChong et al.14 found a significantly higher graft
failure rate after infrainguinal bypass for critical limb
ischaemia after 4 years in Chinese female patients. This
study shows different results compared to our study
but the use of prosthetic material may be the main
reason for the higher failure rate in women since the
calibre of the run-off arteries at the level of the distal
anastomosis was significantly smaller in women. In
the publication by Watson et al.15 the patency for
femorodistal bypass grafts was significantly higher in
males. They concluded poorer vein quality in females
rather than other factors to be responsible for this
result. We can not support this suggestion since with
our intraoperative quality control of vein grafts only
vein segments of good quality are used.16,17
The reason why diabetes has a different influence
on the survival rate of men and women is difficult to
explain.18±25 Our series shows no difference between
genders as diabetes is a negative factor regarding
survival in both men and women. Our study shows
that women are on average six years older at the time
of therapeutic intervention than their male counter-
parts. Apparently, peripheral arterial occlusive dis-
ease becomes symptomatic in women when they
reach older age, since we do not believe that women
have to wait longer for a therapeutic intervention than
men. In conclusion to that one could also explain why
women have a 6 year longer life expectancy rate. Car-
diovascular disease is shared by both men and women
as the leading cause of death (41%, Swiss federal
bureau of statistics 1996).Eur J Vasc Endovasc Surg Vol 24, September 2002
248 T. Eugster et al.We were already able to show the negative influ-
ence of diabetes regarding salvage of limbs in a former
study.25 Both, the orientation of the vein and the use of
spliced vein segments neither influenced the out-
come.16,17 In addition, we are now able to show that
survival after 60 months is statistically reduced in
both genders when either a more advanced stadium
of occlusive disease or diabetes mellitus is present. All
patients (n 5) who died within the first 30 postopera-
tive days, had a diagnosis of diabetes as well as stage
IV regarding their occlusive arterial disease. All
patients died due to cardiac complications. These
results correlate to other studies investigating the pre-
operative risk profile of patients with arteriosclerotic
disease.18±24 In conclusion we are able to say periph-
eral arterial occlusive disease is treated surgically on
average six years later in women than in men. Our
data show a gender specific influence regarding
patency of the graft, salvage of an extremity or sur-
vival rate after 5 years only for limb salvage. The
additional existing diagnosis of diabetes during the
operative intervention influences the survival rate as
well as the limb salvage rate significantly in both
genders. Our data shows that an aggressive surgical
revascularisation attempt of the lower extremity to
be justified in all patients regardless of gender and
co-existing diabetes.
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